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treatments: (a) recent average, (b) recent heatwave, (c) projected heatwave, and (d) 
post-fire heatwave for each species. Recent average 29/17°C, recent heatwave 
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heatwaves. Significant differences (Tukey’s post-hoc P < 0.05) among treatments 
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significant differences (Tukey’s post-hoc P < 0.05) between groups are displayed with 
different letters. As a result of modelling techniques, life form and dormancy are 
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showing linear relationship between seed mass and onset of germination.   
Figure 3.2. Duration of seed germination (mean, ± SE) for (a) life form, (b) dormancy, 
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(b) life form, and (c) seed mass, in the heatwave intensity experiment. Within life form, 
significant differences (Tukey’s post-hoc P < 0.05) between groups are displayed with 




plotted across both negative and positive values on the y-axis. Red trend line added 
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Figure 3.4. The onset of seed germination (mean, ± SE) for (a) life form, (b) 
dormancy, and (c) seed mass, in the heatwave frequency experiment.  Within life form, 
significant differences (Tukey’s post-hoc P < 0.05) between groups are displayed with 
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occupy the moderate end of the continuum while the treatments from the frequency 
experiment occupy the more extreme end of the continuum. Below the line with the 
arrows are the treatments from both experiments. The dashed line represents the 
division between the two experiments. 
Figure 4.1. Each species x treatment interaction shown as seed viability as a 
proportion on the y axis and the number of days spent in the LiCl treatment on the x 
axis. The control group (blue) is directly compared to the experimental heatwave 
treatment group (red). Both data points (dots) and seed survival curves (solid lines) are 
included. The vertical dotted line represents p50 in the control group (blue) and the 
experimental heatwave group (red). 
Figure 4.2. A visual summary of all species’ seed survival curves with proportion of 
viable seeds plotted against time (a) all species data points represented as single data 
points (dots, diamonds) and as a seed survival curve (dotted lines, solid lines) (b) a 
direct comparison of the two significant groups (blue vs. red) with species listed in the 
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each germination attribute based on patterns in Table 3.1. Onset of germination was 
split into quick and delayed reaction, duration of germination was split into short and 
long time periods, and germination proportion was split into low and high proportions 
of germination. 
Table 4.1. Study species used in the longevity experiment with taxonomic family and 
growth form information. Group 1 and group 2 refer to the timeframe the seeds were 
exposed to in the LiCl chambers. Collection refers to either field collection of seeds or 
PlantBank seed accessions. Pre-treatment refers to any standard treatments used to 
promote seed germination or break seed dormancy (scarification) or make them easier 
to handle as pure samples (removal of frass). 
Table 4.2. Summary of the conditions present in LiCl chambers for both the 
rehydration and ageing phases in the longevity experiment. Group 1 and group 2 both 
had the same temperature/humidity and duration in LiCl chamber for the rehydration, 
and the same temperature/humidity for ageing. Group 1 had a shorter number of days 
of removal from LiCl chamber than group 2 which was more spread out. 
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Human-induced climate change is the primary source of a global increase in 
temperature and extreme weather events such as heatwaves. Heatwaves are increasing 
in intensity and frequency causing detrimental changes to plant communities 
worldwide, with the temperate woodlands in south-eastern Australia as no exception. 
The frequency and intensity of heatwaves in the Cumberland Plain Woodland (CPW) 
are expected to increase, exposing seeds, the most vulnerable stage of the plant 
lifecycle, to new conditions. This could alter the composition and biodiversity of this 
threatened ecological community. In this thesis, I aim to understand the link between 
the physiological mechanisms behind seed germination and the ecological context of 
these species to understand the future plant community composition of the CPW 
region. 
I first established the effect of experimental heatwaves on seed germination attributes 
in native plant species, with focus on intensity and and frequency. Each species’ 
response to each treatment differed with no consistent pattern. A few species were  
driving the species x treatment interaction so,  I considered the underlying mechanisms 
causing this interaction by studying the life-history traits of species. I found that life-
history traits were related to the interspecific patterns of variation in all three 
germination attributes, with life form having the greatest influence over seed 
germination. Seed mass and dormancy also influenced germination attributes but to a 
lesser degree than life form, and fire response only partially influenced germination 
attributes.  
Considering the findings outlined above, I focused on seed longevity of a small subset 




significant effect on seed longevity  compared to a control group not exposed to 
heatwave conditions. However, the responses of species varied differently depending 
on the time exposed to heatwaves. I did find a species x time interaction. There was 
also a link between taxonomic group and germination attributes. Asteraceae were 
short-lived and Myrtaceae were long-lived, however, Fabaceae did not have the same 
kind of longevity, instead A. decurrens was short-lived and H. violacea was long-lived.  
The work presented in this thesis provides information regarding: the effect of 
intense and frequent heatwaves on seed germination attributes, the role of life-history 
traits in contributing to seed germination attributes over and above the idiosyncratic 
levels found after a heatwave event, and the impact of a single intense heatwave on 
species’ longevity, from native plant species found in the Cumberland Plain 
Woodland. 
 
 
 
 
 
 
 
